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Until these studies are completed, several other considerations re-
garding the feasibility of utilizing Minnesota's peat resource for

the production of SNG may be presented.

As was mentioned earlier, one potential‘problem in peat gasification

is the initial problem of removing a sufficient amount ofywater.
Another problem is the large amount of peat required for the gasifi-
~cation operation. Midwest Research Inc. has estimated that approxi-
mately 56,000 tons a day (18 million tons a year) would Be required

for a full-scale plant to prodﬁce 250 million cubic feet per day of
SNG. Overvthe 20-year operational lifetime of a full-scale plant,
approximately 200,000 acres, harvested to a depth of six feet, would

be required for operation.‘ In comparison, approximately 20,000 tons

of peat are now harvested in Minnesota each year. Despite the extent
of Minnesota's peat resources thé removal rate of peat for a gasifi-
cation piant should be carefully considered. Becausé peat gasification
can provide, at best, only a short term solution to our energy problems,
this valuable resource might be utilized more wisely by selecting one

or more of the other available options.



Direct Burning

Technical Background

Peat is primarily used in Europe to generate electricity. The
processes involved in generating electric power with peat are very
similar to those involved in utilizing coal.  Steam produced from the
combustion of peat is used to turn the blades of the turbine and
generate electric power. "As in coal-fired power plants, the ash resi-
due is deposited in a nearby pond while the gaseous residue is emitted
from a tall stack. Peat-fired electric-generating plants are cémmon

in the Soviet Union and several European countries.

The efficiency of any power plant, be it either peat-fired or coal-
fired, is never 100%. All of the thermal energy of the fuelrcannot

be turned into electricity; a large quantity of heat remains in the
steam that flows through the turbines. Even in large generating plants
this heat loss may account for about 60% of the original energy value
of the fuel. In many coal-fired plants this excess steam 1is condensed
in cooling towers before it is discharged. Several European countries
however, have utiliéed this waste heat in their peat-fired plants for
heating water in a district heating network. Such an application is

capable of reducing the original thermal loss of 60% to 20%.

As was mentioned earlier, in several countries peat is also burned
within the home for heat. Peat used for domestic heating is generally
in the form of small briquettes. Peat briquetting, currently carried
out in Ireland, Sweden and the U.S.S.R., is a process by which milled
peat is screened, dried and compressed into small briquettes to be

used for both boiler firing and domestic heating.



The lbwer sulfur content‘of peat, as compaféd with coal, is an advan- -
tage when the fuel is directly burned for electric power of home
heating. The negative effects of suifur emissions from coal-fired
~plants upon local vegetation has been well-demonstrated. It is also
anticipated that the NO, emissions may be of less concern due to the
lower nitrogen content of the peat fuel in combination with a lower
flame combustion temperature in the furnace. However, the higher ash
content of peat (10%) as compared with coal (4-6%) is a disadvantage

in that more land muét be cleared for disposing the ash. Another im-
portant disadvantage is the relatively low heating value of peat, which,
when dried, is only about 2/3 that of an equal amount of bituminous
 coa1. Peat's suitability as a fuel, however, depends largely upon its
degree of decomposition. The hemic or sapric types ofvpeat are most
sultable. The higher the degree of decompbsition; the higher the heating

value of the peat.
Feasibility

Ekono, Inc. (a research-oriented Finnish engineering firm that has been
very active in the design of peat-burning installations in Finland) has
prepared for the Minnesota Peat Program a report on the feasibility of
utilizing Minnesota's peat as a fuel. The study located and evaluated
four power and/or heating plants in northern Minnesota that could be
converted to use peat as a fuel. Coal or natural gas are presently
burned at each of the sites and supervising personnel at each plant
expressed neither an interest or intent to utilize peat in the near
~future. At present, district heating or electric generating plants

fired by peat are not economically feasible.



The preliminary screening for the selection of study sites was done

in cooperation with the Department of Natural Resources (DNR), the

Minnesota Energy Agency, and Ekono, Inc.. The main criteria for the

selection were:

1. A satisfactory source of peat available within a reasonable
distance (not more than 100 miles from the site). In most

cases this distance is much less than 100 miles.

2. The potential uses must have a long operation time per year
since the capital cost of the equipment is high.

3. The existing equipment should be easily convertible.

4. The selection should also include known possibilities for new

~ plants.

Based on these criteria four study sites were selected: ~the_cify of
Biwabik; the city of Hibbing; the Eveleth Taconite Company; and the
city of Virginia. Since Minnesota's peat is not harvested,for fuel
its commercial price is.not known. Therefore, the four potential peat
users were evaluated by calculating how much the peat should cost ih

order to be competitive with other fuels. Conclusions from the four

study sites are listed below:

1. Biwabik, Minnesota

>

Homes in the city of Biwabik are presently heated with natural gas.
Because a large amount of iron ore lies underneath the city a recent
proposal to move the entire town offered an opportunity to reevaluate

its entire heating system.

A proposed district heating plant in the cityrof Biwabik could compete
with electric heating -at the present power pfice (the town buyé its
electric power). -If the plant operating time were at least 3,000 hours

per year, peat would be less expénsive than oil if the peat cost
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'$1.00/million BTU ($9.00 per ton of peat received at the plant).
However, district heating cannot compete with the present price of
natural gas as used in the individual homes and by other consumers

within the district heating areas.
2. Eveleth Taconite Company

The iron ore pellet plant ét the Eveleth Taconite Company uses a
significant amount of fuel in its rotary kilns. Normally No. 2 fuel
0il has been used, but a conversion to coal is going on. Since We.
cannot, at this point, see any reason why a similar conversion to
peat cannot be done, the taconite plant was chosen as a target for

further study.

Peat was deemed suitable for use in the taconite pelletizing kiln
because the operating load appears steady throughout the'year and the
kiln produces waste heat which could be uéed for predrying the peat.
Using peat as fuel would be less expensive than oil if the peat cost
were $2.00/million BTU ($18.00 per ton as received at the plant).
Conversion from oil firing to peat is slightly more expensive than
conversion to coal. To be competitive, peat would have to be 20 to
40 cents per million BTU less expensive than coal, depending on the

coal source.
3. Hibbing, Minnesota

The Public Utilities Commission of Hibbing operates a district
heating power station, which consists of three coal-fired steam
boilers and four turbines. District heating is supplied by steam
extracted from the turbines. Because this station supplies both heat

and electricity to the city it produces a relatively high load



throughout the year. Furthermore, because the boilers have been fired
with coal, they can be easily converted so that they may be fired with

peat..

Modifications of the district heating power station for peat-firing
would involve a major additional cost for a peat receiving, unloading,
“and storage system. The additional investment cost woula be about
$2.5 million. Additional fiXed yearly cost, including personnel and
maintenance,’would be approximately $425,000. To break even with the
total cost of coal usage, peat would have to be 17 cents per million

BTU less expensive than coal.
4. Virginia, Minnesota

The heat and power demands‘for the city of Virginia were used as a
case study for constrﬁcting a new district heating power station.
The capital cost of the plant designed for peat-firing would be $35
million; for oil-firing, §22 millibn;'and for coal-firing, $31 million.
If the plant opefating time were at least 3500 hr/yr, using peat as
a fuel woﬁld be less expensive than oil if the peat cost were
$1.00/million BTU ($9.00 per ton as recéived at the plant). If the
'plant operating time were more than 5600 hr/yr, using peat as a fuel
would be less expensive than o0il if the peat cost were $1.50/million
BTU ($13.50 per ton as received at the plant). To be competitive
withiéoal, peat would have to be 20 to 40 cents per million BTU less

expensive than coal, depending on the coal source.
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Together these four cases fepresent an estimated total peat consump-
tion of 890,000 tons per year. If the gap between peat and coal
pricés narrow the availability of a local fuel supply could assume
greater importance. The production and cost of the peat in each case
has to be clarified, but the technical know-how to complement its use
does exist. Again however, because peat is not a renewable resource

it cannot be considered a solution to our Nation's energy needs.



Peatland Policy

Requests for new development and for expansion of existing operations
and ﬁoldihgs within Minnesota's peatlands have become the impetus for
reviewing current management policies, régulations, and praétices
pertaining to peat resources. Given the presént conflict of intefests
oVer conservancy and development, the management of peatrfeSOurées poseé
a twofold quéstion: Management for what ends and how? The problems |
posed by this question have been considered and deait with to Varying

degrees by several states that contain significant peat deposits.

The peatland policy study was directed toward providing an overview of
peatland policies in all fifty»étates plus Puerto Rico. Familiarity |
with current policies and practices in other localities can help pro-
vide useful direction when reviewing and, possibly revising, current
policies in Minnesota. The peatland policy study was conducted by

Dr. W. A. Fleischman, associate professor at the University of Minnesota,

Duluth.
Data Collection

The findings of Dr. Fleischman's study were based on the responses to a
questionnaire mailed to the Department of Natural Resources (or an |
equivalent‘organization), the Director of the State Geological Survey
and the State Conservatidnist (State representative of the Soil
Conservation Service) in each of the fifty states and Puerto Rico.
These three agencies were thought to be the ones most consistently
ihvdlved and knowledgeable about peat in their respective localties.
The study was concerned primarily with peatlands that are under state
~or local level jurisdiction; the study of federal management policies

and pfactices were beyond the scope of the study.



The questionnaire was designed primarily forggathering information
pertaining to the utilization of péatlands for commercial purposes.
Commércial refers to the use of pedt fdr égriculture, horticulture,
energy; and for 6ther commercial purposés such as‘packing material,
litter, etc. Four major conceptualnafeas relating to commefcialy
utilization were covered by the questionnaire. First, an attenpt was
made to determine the existence and nature of current peatland manage-
ment polities. Second, mény questions focused on the nature and extent
of the commercialization of peat. The future of peat in each of the
localities was the third major area covered by the QUestionnaire.

The fourth and final area was concerned with the availability of infor-
mation about peat as a resource and the existence and level of activity

focusing on peat policy development.
Findings
Policy

Two major considerations regarding peatland policy are the legal status
of peatlands and the mechanisms for regulating their use. Legal status
refers to the generié classification applied to peatlands in each state.
When'peat is given a separate and specific status, response to the
questionnaire revealed that it is most often classified as a mineral.
Minnesota however, is among the fourteen states that, to date, have

not legally designated the classification of their peat resource.

Because peat is commonly designated as a mineral, mining-related
regulations, such as surface-mining laws, mining acts and mined-land
reclamation acts, are generally employed for regulating the utili-

zation of peatlands. Wetland laws, environmental quality acts and.



local zoning ordinances may also be used for régulation. Presently
the Commissioner of the Minnesota Department of Natu?al Resources 1is
authorized by a statute to govern the regulation of Minnesota's

peatlands. The statute provides the commissioner with a great deal

of latitude for making decisions regarding peatland regulation.

The specific arrangements that would legally permit the extraction of
peat and its subsequent utilization include leases, permits and the
outright sale of the lan&. Approximately one-third of the states use
one or more of these three arrangemeﬁts; in Minnesota peatlands may
either be sold or leased. Among those states that dé reguiate the
utilizatidn of peatlands, application fees, rent per acre and royalties
are commonly employed. In Minnesota a rent per acre fee may be “

assessed upon companies utilizing state-owned peatlands.

The reclamation of lands that have been mined is also an important
concern when establishing a policy for peatland management. Reclamation
is the purposive action on the part of some one or some agency or
business to attempt to convert the mined or extracted area to a
condition that allows for future uses that meet some acceptable
definition. Although at present Minnesota does not require reclamation
of its harvested peatlands, reclamation is compulsory in twenty-two
states. Twenty-two states also have some type of environmental con-

straints placed on the harvesting or mining of peat resources.
Production

During 1977, twenty-one states were producing and selling peat.
Together these twenty-one states accounted for 121 commercial peat

operations, 113 of which were located on private lands. Indiana,
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Michigan, Pennsylvania and Washington, alone accounted for 57 of the
operations. The primary use of the extracted peat in each of the

peat-producing states was for agriculture’and horticulture. With a
total of six commercial operations, three on private land and three
on state-owned land, Minnesota ranks eighth among the states in the

amount of land currently under production.
Future of Peatlands

Insights pertaining to the future of peatlands can be gained from
reviewing current activities and‘preferences related to peatiands.

An uncertainty regarding the future of peatlands is partially reflected
by the response of eight states that reported a pressure for preserving
peatlands in their respective states. Seven states also currently have
applications pending or anticipated for the development of peatlands.
Uncertainty is further reflected by the fact that not a single state
has developed a strategy for the management of its peat resource; nor

has a preferred use of the resource been officially established.
Peatland Information and Committee Activity

The increasing interest 1in peat as a resource has increased the
necessity for sharing information. Dr. Fleischman's questionnaire was
designed to obtain data on two types of activities that would reflect
the accumulation of additional information about peatlands in each of
the respective states. The two types of information were: 1) peat
inventory; ahd 2) committee activity related to the use and/or

regulation or peat.

The findings indicated that 14 of the 21 peat producing states have

had some type of peat inventory conducted. Peat inventories were



generally conducted by a state agency; the most frequently employed

inventory method was field mapping. An extensive inventory of

Minnesota's peat resources is currently underway and nearing completion.

In addition to the peat inventory activities, four states also
indicated that legislative and/or administrative committees have or
are conducting research regarding the use and/or regulation of peat.
Those four states with such committees are JTowa, Michigan, Minnesota
and South Carolina. All four states indicated the existence of
administrative level committees - only Minnesota indicated the

existence of a legislative committee.

It should be apparent from this brief summary that management policies
for peatlands are not well-developed. The policies that are in
existence are limited in extent, specifying procedures and regulations
pertaining to the extraction of peat. A well—defined framework that
links the regulatory procedures with goals and objectives of peatland
management has yet to be developed. Minnesota therefore, has the
unique opportunity to carefully outline a management policy for

peat prior to any extensive development.




Public Relations

One of the primary objectives of the Minnesota Peat Program is to inform
the public about Minnesota's peat resource and about the various options
that are currently available for utilizing it. To accomplish this goal

a slide show and an information flyer were prepared in addition to

conducting public meetings and meetings with several county commissioners.
Peatland Slide Show

A slide-cassette tape presentation was prepared for use at public
meetings, legislative hearings and other meetings. Prepared by BRW.
Inc., the presentation was designed to inform the viewer and stimulate
questions concerning the management of Minnesota's peatlands. Hopefully,
the resulting dialogue will lead to a more coﬁplete airing of diverse

views and exchange of information.
Peat Information Flyer

The Peat Information Flyer has been compiled as part of an effort by
the Minnesota Peat'Program to inform the publit about the peat issue.
Two separate flyers are available, one for the Stéte of Minnesota and
the other for a three-state region, including Wisconsin and Michigan

in addition to Minnesota.

The text includes a description of peat, an explanation of peatland
formation processes, a discussion of alternative uses, methods of
extraction and reclamation of peatlands, and a summary of the
objectives of the Minnesota Peat Program. The text for both flyers
is the same. The reverse side of the flyer displays eithér a map

showing the distribution of peatlands in Minnesota or a map showing



the distribution of peatlands in the three-state region.

The distributiqn of these maps will be conducted in a manner

(e.g. at public meetings, state parks...) that attempts to reach a
crosé—section of the people of Minnesota. There are a total of 18,000
flyers with the Minnesota Peatlands map and 6,000 flyers with the

three-state peatlands map available to the public.
Public Meetings

Phase I of the Peat Program conducted a total of 5 public meetings,

4 in northern Minnesota and 1 in the Twin Cities. Phase II of the
Peat Program conducted public information meetings at 5 locations in
northern Minnesota. The purpose of the meetings has been to inform
the public and to obtain their input on the formulation of management

policy.
County Commissioner Meetings

The Peat Program Staff presented an overview of the goals and
objectives of the Peat Program to the board of county commissioners in
ten northern Minnesota counties. These presentations were part of an
effort to disseminate information and solicit input from local groups
concerning the management of Minnesota peatlands. The county
commissioner meetings were followed by public meetings in the counties

with the greatest potential for peat development.



Related Activities

Finally, two additional activities that members of the staff were
involved with relate to the Peatlands Program: the advisory
committee, which was formed to provide advice and guidance during the
program; and the Peatlands of Special Interst Task Force, designed

to identify unique and/or special peatlands in Minnesota.
Peat Advisory Committee

An important aspect of the Minnesota Peat Program is the direct
participation of an advisory committee that represents a broad spec-
trum of interests. Because the program attempts to coordinate a
variety of technical disciplines, legislative decisions and regulatory
actions, the 20 members of the advisory committee were chosen to
exhibit a diversity of experience and capabilities. Members were
selected from federal and state agencies, universities, the State
Legislature and the private sector. Their backgrounds reflect
experience in government, zoning, economics, soil science, geology,

ecology and regionai planning.

The advisory committee meets three or four times each year. The
objectives of the committee are primarily to advise members of the
peat program in their planning and operations and to review the

quality and extent of the peat program.



Peatlands of Special Interest Task Force

The Peatlands of Special Interest Task Force was formed to act as a
technical advisory committee to the Minnesota Peat Program. This

group is to develop criteria for selecting peatlands of special
interest and to identify areas of priority. The criteria will evaluate
1) a peatland for uniqueness and presence of unusual elements

(e.g. rare or endangered plants) and 2) peatlands that are

representative of the peatland types common to Minnesota.



Conclusions and Recommendations

Increasing pressure to develop Minnesota's peatlands has brought
to attention the need to critically review both the extent

and value of the state's peat deposits. The findings presented
in this summary report are an initial attempt to address many

of the questions and issues pertaining to peatland development.
In particular, the studies funded by phase TII of the Minnesota
Peat Program were designed primarily as in-depth reviews of
literature currently available regarding the nature of the
peatland environment, the possible options for utilizing peat and

the potential impacts of development.

Based upon this comprehensive review, Minnesota has begun to
develop an appropriate management and policy framework for the
future utilization of its peat resource. Nevertheless, although
the information has begun to establish a firm foundation for
knowledge regarding peat, further work is contingent upon the
collection of additional information. In the following pages

we have compiled a summary of the numerous recommendations
proposed to the state by all of the participants in Phase II

of the Minnesota Peat Program. The recommendations were divided
into two broad catagories, recommendations for further research
and recommendations pertaining to the planning or management of

peatland utilization.
Research Recommendations

Nearly all studies conducted during Phase II drew attention to

the fact that at present, Minnesota has very little information



regarding the extent and characteristics of its own resource.

An inventory of peatlands and peat deposits is therefore a

research priority. Information that should be collected during

such an inventory would include:

A. Information pertaining to the peatland environment

1.

A comprehensive study of peatland floristics,
especially concerning grasses, sedges, mosses and

lichens.

Further study of peatland fauna, documenting their

seasonal dependence upon peatlands.

Extensive characterization of the hydrology of peat-
lands, with a priority given to natural minerotrophic
fens which, among all peatlands, are most likely to be

harvested.

Extensive characterization of the water quality para-

meter of peatlands.

A complete inventory of all commercially productive

peatland forests.

B. Information pertaining to peat deposits

1.

2.

A complete inventory of the extent and location of

all peat deposits in Minnesota.

A chemical characterization of peat deposits including

information regarding the concentration of:

A. Wax

B. Ash

C. Phosphorous
D. Humic Acid
E. Heavy Metals



3. A physical characterization of peat deposits
including information regarding:
A. Degree of decomposition

B. The organic material from which the
peat was derived

C. Characteristics of peat particles,
e.g. particle size distributions and
settling characteristics '
D. Nature of the mineral substrate beneath
the peat deposits.
The second major gap iﬁ our knowledge that the Phase II studies
drew attention to regards the impacts of the various options
available for utilizing peatlands. The experience of many
European countries in the development of their peat resources
provides a basis for making several predictions. In most instances
however, data regarding the environmental impacts of development are
sorely lacking. Because many of the options for utilizing peat-
lands involve, at some stage, the extraction of peat, many of the
research recommendations focused upon‘the impacts of peat
hafvg:iing; The major recommendation for study was the initiation
5f a comparative -study of the relative impacts of different-
harvesting techniques ﬁhich would address:

1. Management of wind and dust problems

2. Quantification of hydrologic processes before
- and after harvesting

3. Quantification of water quality before and after
harvesting. This would include further research
of the impacts of introducing bog water into the
receiving waters of lakes and streams.



An additional research recommendation included the construction

of pilot projects designed to imvestigate, on a small scale, the
feasibility of various development options. For example, a pilot
peat-gasification plant would investigate the feasibility of
producing SNG from peat and could further investigate the

problem of removing large quantities of water. On the other hand,
pilot chemical plants could explore new technology for peat-derived
substances. The construction of pilot projects would also provide
an opportunity for monitoring various impacts, both environmental

and socioeconomic, of peatland development.
Management Recommendations

Several recommendations concerning the future management of
Minnesota's peatlands also arose from the Phase II studies.

Included among the suggestions were the following:

1. Preservation of rare, endangered and other species of
special interest 'in areas of sufficient size to adequately

protect them.

2. Preservation of examples of unique and representative

peatlands for the enjoyment of future generations.

3. Because of the complex hydrology of peatlands, large

areas should not be harvested by drainage methods.

4. Until the water quality impacts from harvesting are
understood the water discharge from harvested areas

into receiliving waters should be minimized.



The water which is extracted from peat during drying
operations should be discharged into the harvest
pond or peatland rather than into ditches or receiving

waters

The state should insist that industries that propose to
utilize peat as a fuel source provide detailed plans
for waste treatment facilities. Proposed treatment
processes should then be reviewed by competent, outside

scientific experts.

Because commercially productive peatlands currently ﬁake

a significant contribution to the regional timber industry
it was recommended that, to the extent any acreage of
production spruce forest is destroyed, the area be
reforested to black spruce to maintain at least the present
level of growth of that important species. To further
offset the loss of growth of peatlénd species from possible
development it was also recommended that more intensive
forestry practices be applied, including the conversion

of some presently unproductive swamp shrub areas to black

spruce.

Small-scale consumption and development (such as horticultural
development or industrial chemical operations) may be more
appropriate to introduce into the poor, sparsely-populated
rural areas of northern Minnesota than large-scale development.
Locally-owned, labor-intensive operations providing employment
and income for young people, with minimal threat to existing
social patterns, comprise a set of characteristics which may

be attractive to rural peatland communities.



Concluding Remarks

Studies conducted during Phase II of the Minnesota Peat Program
have revealed the extent of knowledge available regarding the
peatland environment and the options available for utilizing its
resources. Although this information has provided a valuable
background for developing a management policy, the studies have
also revealed many of the deficiencies in our knowledge. Before
these deficiencies are addressed, the State of Minnesota has
insufficient data on which to base decisions concerning leasing of

land for peat development.






